Involvement of the central nervous system in neuroendocrine mediation of osmotic and ionic regulation in the freshwater shrimp Macrobrachium olfersii (Crustacea, Decapoda).
The presence of putative neurofactors within the central nervous system, i.e., the eyestalks (ES), ventral nerve cord (VNC), and supra-esophageal (SEG) and thoracic ganglia (TG), which are involved in osmotic and ionic regulation, was investigated in the euryhaline, freshwater shrimp, Macrobrachium olfersii. Homogenates were prepared from shrimps exposed for 6 hr to a high salinity medium (HSM, 21/1000 S) and were injected into shrimps subsequently maintained for 1, 3, or 6 hr in freshwater (FW, 0/1000 S) or HSM. Osmolality and sodium, chloride, and calcium concentrations were determined in single hemolymph samples removed at each time interval. Heart rates and wet weights were measured before and after experimental treatments. Exposure to HSM increased [Na+] and [Cl-] and heart rate. Injection of ES homogenate increased osmolality, [Na+] and [Cl-], and wet weight in shrimps maintained in FW; VNC homogenate also increased hemolymph [Cl-] in shrimps maintained in FW after injection, but reduced heart rate in shrimps subsequently exposed to HSM. Injection of TG homogenate reduced heart rate to a lesser extent in shrimps maintained in FW. Hemolymph [Ca2+] was not altered by homogenate injection. The exposure period of 6 hr to HSM appears to result in the accumulation of factors within the central nervous system that regulate the osmotic and ionic concentrations of the hemolymph, in addition to exerting antidiuretic and cardio-depressor actions. The coordinated action of these factors is intimately involved in the hyporegulatory processes that permit the survival of M. olfersii in media of elevated salinity.